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Aim: Esophageal perforations are rare but highly fatal pathologies. This study aims to discuss the treatment methods for esophageal
perforations.
Materials and methods: Twenty-two patients who were diagnosed with esophageal perforation in the Ondokuz Mayıs University
Faculty of Medicine’s thoracic surgery clinics between 2000 and 2011 were retrospectively evaluated.
Results: The cause of perforation was foreign body in 17 patients, dilatation with bougie in 2, balloon dilatation in 2, and spontaneous
rupture in 1. Eight patients had cervical, 12 had thoracal, and 2 had thoracoabdominal esophagus perforations. The period between
perforation occurrence and treatment was longer than 24 h in 10 patients and shorter than 24 h in 12 patients. Eight patients were
treated with primary repair and debridement, 5 with chest tube drainage and conservative treatment, and 1 with self-opening stent, and
1 patient underwent resection. On the other hand, 7 patients were followed with conservative therapy after the removal of the foreign
body with esophagoscopy. There was 1 mortality in the surgically treated group, while there were 4 in the conservatively treated group.
Conclusion: Surgery is the “gold standard” for the treatment of esophageal perforations. Conservative therapy should be applied only in
selected patients under careful monitoring. The most important factor for morbidity and mortality is early diagnosis and determination
of the treatment method that best suits the patient.
Key words: Esophagus, perforation, treatment

1. Introduction
Esophageal perforation is not common, but if it is not
diagnosed early and treated properly, it quickly leads
to mediastinitis, sepsis, and multiorgan failure, which
ultimately result in mortality (1). The frequent use of
endoscopic procedures in the diagnosis and treatment
of gastrointestinal disorders has led to an increase in the
incidence of esophageal perforation (2).
Treatment of this rare injury, which has high morbidity
and mortality, should be patient-specific depending on
the localization and severity of the injury and the time
elapsed before the diagnosis. The factor that determines
the morbidity and mortality in esophageal perforation is
the length of time elapsed between diagnosis and the onset
of treatment (3,4).
In this study, the patients treated in our clinic for
esophageal perforation were evaluated according to the
etiologies and methods of diagnosis and treatment.
* Correspondence: yaseminbuyukkarabacak@gmail.com

2. Materials and methods
Twenty-two patients who were diagnosed with esophageal
perforation in Ondokuz Mayıs University Faculty of
Medicine’s thoracic surgery clinics between 2000 and 2011
were retrospectively studied. Patients were evaluated for
age, sex, etiology, localization of the perforation, diagnostic
procedures, treatment method, morbidity, and mortality.
Diagnosis was made on the basis of physical examination
and radiological and endoscopic findings.
Nine of the patients were female and 13 were male. The
mean age was 61.4 years (range: 22–79). The mean hospital
stay was 9.5 days (range: 5–31). The patients presenting
within the first 24 h were classified as “early patients”,
and the ones presenting after 24 h were classified as “late
patients”. The cause of perforation was foreign body in 17
patients, dilatation with bougie in 2, balloon dilatation in
2, and spontaneous rupture in 1. General features of the
patients are given in Table 1, and primary pathologies and
causes of perforation are given in Table 2.
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infection treatment, the patient underwent subtotal
esophagectomy plus cervical esophagogastrostomy in the
second session.
Of the 2 patients diagnosed with perforation due to
dilatation, 1 was treated with conservative medical therapy.
The other patient developed bilateral empyema. Bilateral
chest tube drainage was performed. Sepsis was treated
with parenteral nutrition and antibiotic therapy. Since no
oral passage could be achieved, a passage was provided via
descending dilatation of the esophagus with laparotomy,
and a stent was placed into the stenosis site. Figure 1 shows
the chest X-ray of the patient after stent placement.
In the 2 patients who underwent dilatation due to
achalasia, perforation was diagnosed in 1 patient right
after dilatation and in the other on the third day. Primary
repair with thoracotomy and debridement was performed
on both patients. Oral feeding was stopped in patients
receiving conservative therapy. If necessary, the pleural
cavity was drained with tube thoracostomy; broadspectrum antibiotic therapy was started preoperatively.
Total parenteral nutrition was provided with products rich
in energy and protein, and enteral nutrition products were
given with jejunostomy.

Table 1. General features.
Sex

N
Male

13

Female

9

Localization of perforation

N

Cervical

8

Thoracal

12

Thoracoabdominal

2

Mean age

61.4 years (22–79)

Mean hospital stay

9.5 days (5–31)

Admittance time

N

Within the first 24 h

12

After 24 h

10

Six of the patients diagnosed with perforation due to
foreign body underwent primary repair and debridement,
2 were treated with the cervical approach, and 4 were
treated with a thoracotomy. In patients who underwent
early primary repair, the repaired area was supported
by the surrounding tissues. Seven patients received
conservative therapy after the removal of the foreign
body with esophagoscopy. Four patients who presented
with sepsis due to mediastinitis after 24 h were intubated,
followed by bilateral chest tube drainage.
One patient was directed to our clinic with a diagnosis
of spontaneous esophageal perforation due to Boerhaave
syndrome. In the first session, the esophagus was closed
with a stapler from the proximal and distal side of the
perforation site, and the perforation site was debrided
and repaired primarily. Mediastinal debridement, pleural
decortications, and drainage were performed. Following

Figure 1. Chest X-ray of patient with perforation due to bougie
dilatation after stent placement.

Table 2. Primary disease and cause of perforation.

940

Primary disease

Cause of perforation

N

Foreign body

Foreign body

17

Achalasia

Balloon dilatation

2

Esophageal stenosis due to radiation therapy

Bougie dilatation

2

Boerhaave syndrome

Spontaneous

1
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3. Results
The perforations detected were at the cervical part of the
esophagus in 8 patients, at the thoracal part in 12, and at the
thoracoabdominal part in 2. The most common symptoms
were dysphagia (n: 14) and back pain (n: 8) (Figure 2). Five
patients were admitted with mediastinitis and in a state of
septic shock. Four of them had foreign body perforations
at the thoracal part of the esophagus, and 1 was admitted
due to Boerhaave syndrome; all of them died. Of these 5
patients, 2 were admitted to the hospital on the 7th day
and the other 3 on the 3rd day.
Symptoms
Dysphagia

n=2 n=1
(5%) (3%)

Backache

n=6
(15%)
n=8
(21%)

n = 14
(36%)
n=8
(20%)

High fever
Subcutaneous
emphysema
Neck erythema and
induration
Cough

Figure 2. Symptoms.

Radiological study revealed bilateral empyema
in 5 patients, unilateral empyema in 1, subcutaneous
emphysema in the neck in 7, mediastinal emphysema in 3,
pneumothorax in 2, and hydropneumothorax in 1 patient.
Ten patients were late patients and 12 patients were
early patients. Perforations that occurred due to endoscopic
procedures were diagnosed early. The spontaneous
perforations and perforations that occurred due to foreign
body were diagnosed in the late period.
Drainage was performed in 1 patient who developed
esophagopleural fistula and empyema after primary repair,
and on the postoperative 16th day, the patient underwent
re-thoracotomy for decortication. In 1 patient, aspiration
pneumonia was observed, and in 3 patients, wound site
infection.
No mortality occurred in patients with cervical
perforation or thoracic perforation when interventions
were performed within the first 24 h. One patient who
presented with spontaneous perforation and 4 patients
who presented with mediastinitis died because of sepsis
and multiorgan failure. Mortality occurred only in late
patients. Tomography and operative images of these
patients are given in Figures 3a–3d.
The mean hospital stay was 9.5 days (range: 5–31).
Seventeen out of 22 patients were discharged without any
problems.

4. Discussion
Despite developments in the fields of modern surgery and
intensive care, difficulties in the diagnosis and treatment
of esophageal perforations continue. Although it is rare,
esophageal perforation has high morbidity and mortality,
and so its treatment should be patient-specific depending
on the localization and severity of the injury and the
time elapsed before diagnosis. The most important factor
determining the morbidity and mortality in esophageal
perforation is the period between the time of injury and the
time of diagnosis and treatment (5). Patients with longer
periods had significantly higher morbidity and mortality
rates than the patients who were diagnosed earlier (6). In
our series, no mortality was observed in early patients;
however, 5 of the late patients died of multiple organ
failure that developed due to sepsis.
Esophageal perforation most frequently occurs at the
Killian’s triangle, which is situated between the inferior
constrictor muscle and cricopharyngeal muscle in the
cervical esophagus and at the distal abdominal esophagus.
The esophagus is anatomically narrow in both areas.
Additionally, perforation can be observed at sites with
an underlying esophageal disease (7–9). Consistent with
the literature, cervical and distal esophageal perforations
are the most frequently encountered perforations in our
series.
The etiology of esophageal injuries has changed over
time. While spontaneous injury was the most common
cause in the past, today, iatrogenic injury has replaced it
due to the widespread use of endoscopic applications for
diagnostic and treatment purposes (10). Sixty percent
of all esophageal perforations occur during endoscopy
(11). Barotrauma, foreign bodies, infections, surgical
injuries, and caustic injuries can also lead to perforation.
Perforations due to blunt and penetrating injuries are rare
(12–15). Additional procedures such as taking a biopsy,
pneumatic or bougie dilatation, and stent placement
increase the perforation risk (14). Adding a procedure to
esophagoscopy, such as dilatation for treatment purposes,
increases the perforation risk to 0.1% (16). In contrast to
the literature, the most frequently observed perforations
in our series were perforations occurring due to foreign
bodies or procedures performed for the removal of these
foreign bodies.
The most significant step/stage in diagnosis is to
suspect perforation in the context of symptoms and
findings (16). Symptoms and findings vary depending on
the cause, location, and occurrence time of the perforation.
The most common symptoms are pain, fever, dysphagia,
and dyspnea (17,18). Vomiting, lower thoracic pain,
and subcutaneous emphysema may occur in barogenic
perforations (4). In the presence of these symptoms
and findings, chest X-ray and computed tomography

941

TASLAK ŞENGÜL et al. / Turk J Med Sci

a

b

c

d

Figure 3. a) and b) Tomography and operative images of patients who presented with sepsis after 24 h. c) and d) Operative images of
patient who presented due to Boerhaave syndrome.

findings such as subcutaneous emphysema, hydrothorax,
mediastinal widening, and intensified air and fluid in
the mediastinum, specifically around the esophagus,
support diagnosis in late patients (16). The most common
symptom in our series was difficulty in swallowing. It was
followed by high temperature and backache. Hydrothorax,
mediastinal, and subcutaneous emphysema were the most
common radiological findings.
Treatment method should be determined depending
on the location and severity of the injury and on the time
elapsed before the diagnosis. Grillo and Wilkins propose
primary repair regardless of time between trauma and
admittance (19). However, Flynn and Goldstein do not
support primary repair for late patients (20). In addition
to surgical repair, adequate drainage, proper infection
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control, and adequate postoperative nutrition are essential
factors for therapy. The surgical approach should be
determined depending on the degree of contamination,
location and size of laceration, strength of the esophageal
wall, general condition of the patient, and experience of
the surgeon (3,4).
Although most of the cervical esophageal injuries
respond to simple drainage, thoracal and abdominal
esophagus injuries often require primary repair. A
supported primary repair within the first 24 h is the most
effective surgical approach. To support the perforation site
with the surrounding tissue after the repair significantly
decreases the incidence of fistula development (7).
Depending on the localization, sternocleidomastoid,
intercostal, or extrathoracic muscle flaps and pleura,

TASLAK ŞENGÜL et al. / Turk J Med Sci
pericardium, omentum, and diaphragm are the ideal
live support tissues. In intraabdominal perforations, the
fundus of the stomach can also be used to support the
repair line (11,21). In the literature, the rate of fistula
for primary repair alone has been reported to be 40%.
However, it has also been reported that the fistula rate
reduces to 10% in supported primary repair cases (22).
In all our patients who undergo primary repair and
resection, we prefer to strengthen the perforation site and
anastomosis line. In the cervical area, we provide support
with surrounding muscle tissue and in the thorax, with
pleura, mediastinal tissues, and intercostal muscles. In
late patients with esophagus edema in whom primary
repair is not possible, placing a thick biliary T-tube into
the perforation to prevent mediastinal contamination can
be a treatment option. A wide T-tube is inserted into the
perforation and its tip is taken out of the thorax. After
the recovery of sepsis, in 6 months to 1 year the T-tube is
removed. The patient is reevaluated to decide whether an
additional surgical procedure is needed or not. However,
this treatment method is rarely performed, and in the
literature there are no clear data on its results (7). Linden
et al. (23) reported that the mortality rate in a patient series
treated with T-tube was 9%, but they also reported that
30% of these patients needed reoperation.
Resection can be considered for a malignant lesion, for
patients with numerous benign strictures, for unrepairable
esophageal injuries, for a serious and inadequately drained
mediastinitis, or in cases of primary repair site dehiscence.
Mortality rate after resection has been reported at 15%–
40%. However, it is worse in caustic injuries and in patients
with poor general health. In many studies performed on
late patients, it has been demonstrated that patients who
have undergone primary repair have higher mortality risk
than patients who have undergone resection (2).
Especially in cases of widespread mediastinitis
and pleural contamination, the transhiatal approach
yields better results because the transthoracic approach
enables a more controlled debridement (2). We also
prefer the transthoracic approach, since it provides not
only a better pleural and mediastinal debridement but
also wider decortication and right drainage. Anastomosis
is then performed on the neck to address hygienic
concerns. In the current series, a patient who presented
with esophageal rupture on the second day and developed
fistula after primary repair underwent resection and
cervical esophagogastrostomy. The patient died due to
sepsis on the postoperative 35th day.
Conservative therapy can be applied to selected patients
with suspected or limited perforation, minimal symptoms,
perforation in the cervical esophagus, and minimal pleural
or mediastinal contamination (2–11). According to the
criteria defined by Cameron et al. (24) and modified by

Altorjay et al. (25), conservative therapy can be applied to
well-marginated circumferential perforations, to cavities
with contrast agents that drain back into the lumen, to
cases with minimal symptoms, and to cases where there
is no cancer obstruction or abdominal esophageal leak. In
late patients we also prefer conservative therapy until the
general condition of the patient improves and the infection
at the perforation site is controlled. In this approach, oral
feeding is stopped in patients fitting the criteria and broadspectrum antibiotic therapy and total parenteral nutrition
are started. If there is pleural effusion (empyema), chest
tube drainage should be performed. In the meantime, a
nasogastric tube can be placed endoscopically into the
esophagus proximal to the perforation, and continuous
irrigation can be performed with saline or antibioticcontaining solutions. After following this procedure
for 7–10 days, if the patient is stable, the perforation is
controlled with contrast radiography. If there is no contrast
escape, oral therapy is started, but if the escape continues,
surgical treatment choices should be considered (2).
In our clinic, saline or water is given orally to irrigate
the fibrin and necrotic material in the fistula area. We
believe that this procedure will help the closure of the
fistula and contribute to the success of the next surgical
procedure or the stent application.
Coated, self-expandable metallic esophageal stents
are reported to be a good treatment option for the cases
in which surgical treatment is risky, such as in patients
with unresectable esophageal cancer, benign esophageal
diseases, or iatrogenic perforations that have been
diagnosed early. Recently, this method has become more
common due to the short hospitalization period, low cost,
and early onset of oral nutrition (26).
Hunerbain et al. compared patients treated with
conservative therapy and patients treated with stent. They
reported that the group treated with stent had shorter
hospital stays and earlier oral feeding, and they developed
no complications (27). Johnson et al. emphasized that
regardless of all criteria, coated, self-expandable metallic
stent application is an effective treatment choice for
esophageal perforations (28). Although there can be
complications such as migrations (5%–23%) or stent replacements after stent applications (26), the success rates,
recovery rates after stent application, and mortality rates
have been reported as 92%–100%, 13%–69%, and 0%–
33%, respectively (11). While determining the method
of treatment, the location and size of the perforation,
the time elapsed up to the diagnosis, and the general
condition (infection and sepsis) of the patient can affect
the results. Endoscopic methods seem to be preferable
due to advantages such as short hospitalization periods
and low cost. The differences in the success rates in the
literature indicate that selection of the correct case is as
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important as the experience. Since we do not have studies
with large series, the effectiveness and reliability of the
methods are not exactly known (7). In one patient in our
series too, esophageal perforation occurred after bougie
dilatation. Bilateral pleural drainage was performed,
and broad-spectrum antibiotic therapy and parenteral
hyperalimentation were given. A self-expandable metal
stent was then placed. Oral feeding was started on the
postoperative 5th day, and the patient was discharged with
a normal diet on the 7th day.
In a recent study, the overall mortality in esophageal
perforations was reported to be 18%. Barogenic perforations
had the highest mortality rate with 36%, followed by
instrumental injuries with 19% and traumatic perforations
with 7%. In this study, it was emphasized that the location of
the perforation was the most important factor affecting the
prognosis. The mortality rate was 6% in cervical esophagus
perforations while it was 27% in thoracic esophageal
perforations. In the study of Okten et al. (29), the mortality
rate was 36% for thoracic esophagus perforations, 0%
for abdominal injuries, and 20% for cervical esophagus
perforations; on the other hand, in the study of Eroglu et al.
(2), rates were 16.7%, 16.7%, and 0%, respectively. A longer
interval between the trauma and the treatment is one of the
criteria of poor prognosis. In the literature, the mortality
rates have been reported as 0%–18% in early patients and
7%–37.5% in late patients. Treatment method has also been
defined as an important prognostic criterion (11).
In the series of Brinster et al. with 726 patients (8),
the patients who underwent simple drainage only had
the highest mortality rate (36%). This was followed
by exclusion (24%), conservative therapy (17%), and
esophagectomy (17%). The lowest mortality was 12% in

patients who underwent primary repair. In our study, the
highest mortality rate was 25%, and it was observed in the
group of late presented patients with thoracic esophageal
perforation due to foreign body. No mortality was
observed in patients with cervical perforation or in early
patients, regardless of the location and etiology.
Nutritional support is significant in the postoperative
care of the patients with esophageal perforation. Nutrition
can be provided by parenteral nutrition, or, as we
frequently do with our patients, with enteral nutrition
products through a jejunostomy catheter (3). The normal
daily and increased calorie requirements of the patient
can be provided at a level as close to the natural feeding
as possible with jejunostomy. Furthermore, by protecting
the integrity of the gastrointestinal tract mucosa, the
immune system is strengthened (30). It is also known that
in such patients who are hospitalized for long periods,
enteral nutrition is more economical than total parenteral
nutrition (31).
In conclusion, surgery is the “gold standard” in the
treatment of esophageal perforations. While the emerging
interventional procedures increase the incidence of
esophageal perforations, they will be treated more easily
and effectively with the development of minimally invasive
surgeries. The main principles in the surgical approach are
to repair the esophageal leak as quickly as possible and to
provide mediastinal and pleural drainage, proper broadspectrum antibiotic therapy, and adequate nutrition.
Conservative therapy should only be applied to selected
patients with careful monitorization. Early diagnosis and
determination of the treatment method that fits the patient
are the most important factors in determining morbidity
and mortality.
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